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(54) [Title of the Invention] Beverage and Food Products Th*r w* v - * 
Preventive Action on Complications of Diabetes Prexluct * * 

[Structure] Beverage and food products character i z »h in 

ancox.danc substance cnac 13 e^rac-.ed SoTc^caTbe^ u£ng TcLlTl " 



.'Claim l! Beverage and feed pr:cu::s characterized :n ::.ac they contain ar. 
antioxidant suxstar.ee that is extracted f rem cacao beans using ethancl. 

[Claim : ; Beverage and food products as described m Claim l m which the 
antioxidant substance is extracted from cacao beans using ethanoi at a 
water- to-ethanol ratio of 60 : 40 - 0 . 100. 

[Claim 3] 3everage and food products as described in Claim l in which the 
antioxidant substance is a crude polyphenol that is obtained by further 
purification of the ethanoi extract. 

[Detailed Description of the Invention] 

[0001] 

[Technological field of the invention] This invention relates to beverage and 
food products for preventing complications of diabetes that contain an 
antioxidant substance that is present naturally, and, in detail, it relates to 
beverage and food products for preventing complications of diabetes that 
contain as their essential component an antioxidant substance that is 
extracted from cacao beans. 

[0002] 

[Prior art] Cacao (Theobroma cacao) is an evergreen tree of the family 
Sterucliaceeae that is a product of the moist zone of tropical America. It is 
a fruit of IS to 30 cm in length and of on the order of 10 cm in diameter. It 
has been cultivated for over 2000 years and has become acclimated. The cacao 
beans in the fruit is used as the raw material of such beverage and food 
products as chocolate and cocoa. It has been reported that the alkaloids in 
the cacao bean have physiological actions such as cardiac stimulation and a 
diuretic action. It is further Jcnown that the cacao beans contain polyphenols 
that have an antioxidant action. However, there have been no reports of an 
action preventing complications of diabetes. 

[0003] In recent years, obesity associated with enrichment of the diet and 
various adult diseases originating in obesity have become social problems. 
Diabetes, in particular, cannot be completely cured because there is no 
definitive method of treatment for it and there are many cases in which death 
finally occurs because of the concomitant occurrence of severe complications 
such as cataracts, arteriosclerosis and kidney failure. In hyperglycemic 
states due to diabetes, blood sugar is bound to plasma proteins, with 
substances that are called amadoli transfer bodies being formed. The amadoli 
transfer bodies have auto-oxidizing capacity, reacting with oxygen to produce 
active oxygen and free radicals. On the other hand, the reduced sugar in the 
plasma is itself subject to oxidation in the presence of metal ions, with 
active oxygen similarly being produced. The free radicals that are produced 
in this way cause changes in proteins, bringing about damage of cells and 
tissues . 

[0004] 

[Problems the invention is intended to solve] At present, such methods of 
treatment as dietary therapy or exercise therapy are commonly used for the 
purpose of extending the period up to onset of these complications of 
diabetes. However, it cannot be denied that there is great psychological and 
physical stress on the patients. Accordingly, the development of a clearly 
effective dietary therapy is desired in order to solve the problems of these 
methods . 



.'Means f" solving the —clems I The :.r/er.c:rs had previously confirmed that 
ar.:.;x:sar.^ ^seances of T.ar.<ed effectiveness are present m oacao beams, 
wnion are tr.e principal raw material of chocolate and oocoa '.Japanese Patent 
^pp.ication carl/ Disclosure Murrber 7 -2 1325 1 [1995] . With this backcrround, 
tr.e inventors conducted intensive and repeated research on the effectiveness 
of these antioxidant substances using rats. As a result, they first confirmed 
that they were of superior effectiveness in preventing comolicat ions ma"* 
diabetes r.cdel . They perfected this invention on the basis of this finding. 
Specifically, this invention provides beverage and food products for 
preventing complications of diabetes characterized in that they contain an 
antioxidant substance that is extracted from cacao beans using ethanol. 

[0006] 

[Mode of execution of the invention] The method whereby the antioxidant 
substance of this invention is manufactured from cacao beans is extraction 
with ethanol, which is not harmful to the human body. The cacao beans that 
serve as the raw materials are used in various forms such as cacao shells, 
cacao nibs, cacao mass and defatted cacao mass. Defatted cacao mass is 
preferable in that the extract can be made into a powder. Defatted cacao mass 
can be obtained by removing the oil from the cacao mass, from which the part 
of the exodermis called the cacao shell is removed from the cacao bean. 
Removal of the oil may be effected by known methods. 

[0007] Extraction is performed by adding 300 to 800 parts by weight, and, 
preferably, 400 to 700 parts by weight, of ethanol solution to 100 parts by 
weight of cacao beans. In terms of the ethanol concentration, a mixed 
solution of water and ethanol is used in which the water to ethanol ratio is 
60 : 40 - 0 : 100, and, preferably, 30 : 70 - 0 : 100. The temperature during 
extraction should be normal temperature to 80°C, and, preferably, normal 
temperature to 50°C. Stirring should be performed for several hours to 48 
hours, and, preferably, for IS to 24 hours. 

[0008] The ethanol in the extraction solution, which was obtained by 
filtration, can be removed under decreased pressure, after which it can be 
made into powder by freeze -drying or drying under reduced pressure. As 
required, the extracted matter may be further purified by chromatography. As 
an example, open column chromatography is performed and crude polyphenol, 
which has the action of preventing complications of diabetes, can be obtained. 

[0009] The antioxidant substances that are obtained may be used as 
concentrated solutions or as powders depending on their use as a beverage or 
food product. The beverage and food products for preventing complications of 
diabetes in this invention are beverage and food products that contain 
antioxidant substance* that are present in cacao be ana . Because these 
substances are nontoxic to the human body, there are no particular limitations 
on the amounts ingested. However, when they are actually taxen as preventive 
beverage and food products, they should b« taken as the extract in amounts of 
1 to 1000 mg/kg of body weight/day, and, preferably, of 10 to 500 mg/kg of 
body weight/day. Taxing the characteristics, flavor and economic factors of 
various beverage and food products into consideration, the quantity added 
should be on the order of 0.1 to 20%, and, preferably, 0.2 to 10%. 

[0010] The health beverage and food products of thi* invention can include, 
of course, beverage and food products such as chocolate and cocoa that use 
cacao beans as the principal raw materials, and, as long as they are products 
to which the extract of this invention can be added, starch food products such 
as bread, biscuits and noodles or beverage and food products such as candy, 
processed cow's milk and chocolate. They may be compounded in appropriate 
stages of manufacture and processing depending on the characteristics of the 
various beverage and food products and the objectives. 



acao beans have ceen an :.?;cr:an: feed product since before the 




::oi2] 

'Examples] We shall now describe this invention m scecific -e—rs bv 

presenting examples . However, this invention is not limi~«d "V^ese 

examples. "~ ~ 

[0013 1 Example 1. Method of manufacture of antioxidant substances 




reduced pressure. The 
concentrated solution chat was obtained was freeze-dried and a cacao extract 
(80% ethanol extract) was obtained. Next, for the purpose of increasing the 
content of antioxidant substance, and, in particular, of polyphenols, in the 
cacao mass, purification was performed using open column chromatography. The 
solvent extraction method and the membrane separation method were considered 
as purification methods. However, chromatography using Diaion HP2MG 
(manufactured by Mitsubishi Chemical Company), which is a method most widely 
used at present, was selected. 



[0014] Specifically, the concentrated solution that was obtained was 
centrifuged and 30 ml of the supernatant was applied to a Diaion HP2MG column 

(size, 35 mm i.d. x 310 mm). A 20% ethanol solution was poured through to 
wash away impurities. Next the desired polyphenols were eluted by pouring 30% 
ethanol through the column, with an active fraction being obtained. Figure i 
shows a synopsis of the purification method. The active fraction was 
concentrated, after which it was freeze-dried for use in the experiments 
(crude polyphenols) . 

[0015] Example 2. Study of complications preventing action of cacao mass 
antioxidant substances using a rat model of streptozotocin- induced diabetes. 

It is well known that the S cells of the pancreas of rats are selectively 
destroyed and that insulin dependent diabetes is induced by administering 
streptozotocin (STZ) . This is frequently used as a research model that can be 
extrapolated to diabetes in human beings (N. Rakieten, et al . , Cancer 
Chemother. Res., 29, 91-90, 1963). On the other hand, cacao extract has a 
strong antioxidant action and the possibility has been presumed that it has 
effects on the development of secondary complications attributable to 
diabetes. For these reasons, this action was confirmed using the followina 
method. 



[0016] 40 mg/kg of streptozotocin (STZ) was administered intraperitoneal ly to 
SD strain male rats (body weights of 240 to 310 g) and the rats were reared 
for 1 week on a normal diet (AIN76 modified feed) . Rats in similar disease 
states were selected for use in the experiments taking as indices blood sugar 
levels, urine sugar levels, body weight gain rates and quantities of food 
ingestion during this period. The experimental animals were divided into the 
three groups indicated below (a to 9 animals per group) and rearing time was 
set at 10 weeks. 



Group A (control group) : Normal rats (not administered STZ) - normal diet 

group 

Group B: Rats with induced diabetes (administered STZ) - normal diet group 

Group C: Rats with induced diabetes (administered STZ) - group m which 0.5 
cacao extract (crude polyphenol obtained in Example 1) was added to the feed 



l30I7] After the rearing pericd was tcmcletad. blood was coil*c-*d 3' ~od 
sugar levels were determined by the 31uccse ZZZ Test Wako ttfako Junyak u rard 
cucod urea nitrogen ;3UN) was determined by tne VN Test *ako (Wako Junvaku) 
Autopsies were performed after sacrifice. The eyes and kidneys were excised 
evaluations for cataract and calculations of relative kidney weight were 
performed. The presence of a cataract was evaluated by autoosy and by 
microscopic findings ; haematoxylm-eosm stained scecimens being prepared 
after paraffin treatment) Relative kidney weights were calculated bv 
following formula. " Y "'* e 

Relative kidney weight (%) * kidney weight (g) /body weight (g) x 100 

[0013] 3lood sugar levels in the rearing period were in the normal range - n 
Group A. However, m Groups 3 and C, they were 4 to S times these normal 
values when the test was begun, with no improving effect on the diabetes 
itself being found. 3y contrast, the incidence of cataract, which was one o* 
the complications, was markedly lower in Group C than in Group B (Table 1) 

[0019] 
Table 1 

Effects of Cacao Extracts on Cataracts in Streptozotocin (STZ) Induced 
Diabetes Model Rats 





Group A, 
normal rat*, 
normal discs 


Group 
diabetic 
normal 


a, 

racs. 
diet 


Group C, 
diabetic racs, 
fed with cacao 
extract added 


Number of eyes in 
which cicaracc 
developed 


0 


6 




l 


Total number of eyes 


16 


19 




16 



[0020] A similar preventive effect against kidney impairment was seen in 
Group C. Lower values than in Group B were shown on autopsy for relative 
kidney weight and for the BUN level, which is an index of kidney impairment 

(Table 2, Figure 2) . 

Table 2 



Effects of Cacao Extracts on 
Tnduced Diabetes Model Rats 


Kidney Weights 


in Streptozotocin ( STZ) 


Group A, 
normal rats, 
normal diets 


Group 
diabetic 
normal 


3, 

rats, 
diet 


Group C, 
diabetic rats, 
fed with cacao 
extract added 


Relative liver 

weight % 0.501 t 0.055 


I 039 t 


0.0M 


0 . 945 t 0 061" 


[0021] Example of Manufacture 1 



A lozenge was made by the following formulation in accordance with a standard 
method using the 80% ethanol extract obtained in Example 1. 

Granulated sugar; 8 5 parts 

Concentrated fruit juice; 5 parts 

Citric acid; 6 parts 

Fragrance; 2 parts 

80% ethanol extract; 1 part 

Gelatin; 1 part 




[3022] Example of Manufacture 2 

3read was -nade by the following r: simulation in accordance with a standard 
T.ethod using the 30V ethanol extract obtained in Example 1. 

Wheat flour; 52 parts 

Top grade sugar; 2 parts 

Condensed mi lie; 4 parts 

Unsalted butter; 3 parts 

Eggs; 3 parts 

Refined salt; 1 part 

Water; 31. S parts 

80% ethanol extract; 1 part 



[0023] Example of Manufacture 3 

A cocoa beverage was made by the following formulation in accordance with a 
standard method using the crude polyphenol obtained in Example 1. 

Crude polyphenol; 0.5 parts 

Cocoa powder; 2 parts 

Sugar; 4.5 parts 

Defatted powdered milk; 0.5 parts 
Emulsifying agent; 0.1 parts 
Table salt; 0.05 parts 
Vanilla flavoring; 0.05 parts 
Treated water; 92.3 parts 



[0024) 

[Effect of the Invention! By means of this invention, beverages and food 
products containing antioxidant substances of high safety having a protective 
action against the complications of diabetes can be provided using cacao 
beans, which have long been used as a food product, as the raw material. On 
the basis of the foregoing facts, the beverage and food products of this 
invention, by their consumption, can provide a superior means of preventing 
complication* of diabetes, which is a representative adult disease in society 
at present. They can also reduce the burdens that patients experience in 
dietary therapy and exercise therapy . Thus, they are of extremely great 
significance . 

[Brief Explanation of the Figures] 

[Figure 1] The method of preparation of the crude polyphenol fraction from 
the cacao mass 

[Figure 2] BUN levels in the streptozotocm- induced diabetes model rats 



[Figure 2 I 

Ac:iCn ° Z Cacao Sxtracc ~n 3 UN in Screpcozococm- Induced" Diabetes Racs 
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(horizontal axis legend! 

a. Group A, Group B ; Group C 
[under figure) : 

b. • Significant difference at che Sir level relative co Group S 




3 

Figure 1 . * 

Method of Purification cf Crude Polyphenol Traction From Cacao Mass 

Defatted cacao mass 

«■ 3 times its volume of hexane 
Mixing, 3 0 minutes 

i , 

Residue hexane soluble component 

+ S times its volume of 80% ethanol 

Mixing, 16 hours 

i , 

Extraction solution Residue 

i 

Concentration Freeze-drying * 30% ethanol extract 

i 

Adsorption chromatography (Diaion HP2M0) 



Washing (20% ethanol) Elution (80% ethanol) 

i 

Concentration 

i 

Freeze-drying - crude polyphenol 
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